The sustainability of agri-food products is an increasingly pressing need. It is 8 fundamental to consider the various needs related to the factors of production and to workers, 9 which are different from those of products and plants, as well as new requirements, such as 10 environmental hygiene, protection from pests, and perishability control. To that purpose, this work 11 proposes a method for in-use performance assessment in food processing buildings. The method 12 was applied to a traditional olive oil mill in Calabria. The building was investigated and a 13 questionnaire was administered. An overall negative judgement value was recorded only for the 14 oil storage area. The indoor thermal conditions of this area were monitored by a sensor network.
Introduction

26
The concept of building performance was first developed in Canada, in the mid-'40s, as a 27 method that could be applied only in the early phase of design. In the following years, it was applied 28 and adopted also by a few Public Institutions in the United States. It was only in the '70s that this 29 methodological approach was given due attention by the scientific and research world. In those 
32
Thus, a method, which had been created for the performance assessment of single building 33 components, was developed to be applied to the whole building. That was the birth of a new 34 philosophy, which, over time, was adopted also in the technical regulatory field: building design 35 had to follow performance, rather than prescriptive, indications. Designers started to care more 36 about the result and the degree of service the building was able to assure than about the observation 37 of constraints and prescriptions imposed by rules.
38
In a nutshell, the new methodological approach consists in matching the users' needs with the 39 performances the building can guarantee [2] . A crucial aspect for the application of the method is the 40 identification of the users' needs and their translation into technical performance requirements. This 41 operation is not always easy and straightforward for several reasons, some of which derive from the cultures, perspectives and experiences. In this sense, the in-use building performance assessment, 48 the so-called Post Occupancy Evaluation (POE) [3] or, more generally, the Building Performance
49
Evaluation (BPE), become of the utmost importance. These methods are based on the acquisition of 50 the users' needs when they carry out their routine activities inside the building so that they can be 51 compared to the degree of service the building is able to guarantee. This analysis is crucial not only 52 to implement possible building interventions aimed to improve the building performances, but also 53 to give a feedback to designers looking for sustainability when conceiving new buildings.
54
The development of the POE derives from the primary need to check that the performances 55 required from the building correspond to what it is actually able to assure. In particular, its main 56 goals are to improve productivity inside the workspace minimizing the cost of use and increasing, at 57 the same time, users' satisfaction. Moreover, it is a tool for the management of and support to 58 decision-making aimed at boosting investment profits and users' wellbeing [4] . Therefore, the 59 benefits of its application variously affect the different subjects involved in the building process. As 
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• technical performances, which describe the structural, physical and technical characteristics.
82
Requirements concern resistance to load and fire, noise and vibration control, heat losses of 83 the envelope, etc.;
84
• economic performances, which concern investment and costs. These requirements measure 
89
analysis is particularly useful for the assessment of these requirements;
90
• environmental performances, which describe and assess the building characteristics 
95
• social performances, which refer to the workers' safety and to the occupants' health and 96 wellbeing;
• process performances, which concern the whole life cycle of the building. 
102
• being objective and quantifiable;
103
• being precise and clear;
104
• being operational;
105
• showing positive qualities;
106
• being used as benchmarks.
107
Starting 
139
These indicators are referred to as "hard" because they derive from the objective and "hard" 
Materials and Methods
164
The proposed method for the agri-food building performance assessment is composed of four and to production and administrative managers will allow acquiring all the data useful to describe 168 the production characteristics of the building, in particular, average data on production and waste.
169
The data provided during the interviews should be preferably checked through appropriate official 
181
questionnaires should refer to the general information acquired in the previous phase; in particular,
182
it is important to consider the company production potential, the number of workers, the complexity 183 of its productive process, the markets of its products, and its quality certifications. 
211
• to contain direct and concise questions, so as to assure clear understanding of the questions
212
• to include control questions aimed at verifying the real understanding of the questions and 213 the reliability of the answers.
214
Once the knowledge procedure is completed, it is possible to start the next phase of the method,
215
which consists in the analysis of the judgements on the performance of the building system and of 216 the built environment. In this phase, the weaknesses emerged during the phase of investigation are 217 highlighted. In particular, starting from the judgements expressed by the users and from direct 218 observations, the elements of the built environment, which show a negative performance judgement
219
and on which it is necessary to intervene to improve their performance efficiency, are pointed out.
220
After finding weaknesses, it is necessary to conduct in-depth investigations by means of objective 
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Results
234
The case study: a traditional olive oil mill in Calabria
235
Italy is the world's second largest supplier of olive oil after Spain [16] 
251
The proposed model was applied to an olive oil mill that typically represents the productive 
256
The extra-virgin olive oil it produces is extracted from olives of the Carolea cultivar, which are 257 exclusively grown in the company's olive grove and assure an annual production of some 50,000 l.
258
Milling starts in the early weeks of October and continues until March, while the produced 
271
The method proposed in this paper was adapted and applied to the above-mentioned olive oil 272 mill. During the first phase, several visits were carried out in the company to acquire documents and 273 information on the building, on its history, on the changes it had undergone over time, on 274 maintenance interventions and on the characteristics of its products and their reference markets.
275
The collected information and the visits allowed getting a first general knowledge of the 
301
Technical Performances (TP): conditions of load-bearing structures, state of conservation of building 302 components, adequate fire protection systems, sound pressure levels, adequate thermal insulation.
303
Economic Performances (EP): operational cost evaluation, maintenance cost evaluation, efficiency 304 evaluation, rate of obsolescence, constant productive quality.
305
Environmental Performances (VP): environmental impact of production waste, use of renewable 306 energy sources, utilization of reusable materials, energy saving solutions, green solutions for 307 sanitation.
308
Social Performances (SP): safety at work, thermal comfort, acoustic comfort, light comfort, hygiene.
309
Process Performances (PP): easy integration with plants, modularity of the building system,
310
reusability of its components, reconversion of spaces, useful life.
311
Furthermore, Table 1 shows the categories of users of the different functional areas of the building. (Table 2) . 
313
319
355
The results obtained (Figure 6) showed that, during the monitoring period, the temperature in 356 the oil storage area sometimes reached and exceeded 30°C, a value far higher than the optimal 357 maximum temperature for the storage of extra-virgin olive oil, which should not go beyond 20°C
358
[23] to preserve its organoleptic characteristics. 
365
The comparison with outdoor temperatures also showed that the building offered inadequate
366
protection from high summer temperatures, which even exceed 35°C at certain times of the day.
368
Intervention plans
369
The last phase of the proposed method concerned the development of technical solutions to solve 370 the problems detected in the previous phase. In particular, it was necessary to develop and propose 
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This allowed not only confirming certain weaknesses of the building system but also acquiring data 408 to propose improvement actions and evaluate their effectiveness with appropriate simulation 409 models. Thus, the development of specific computer systems in performance and sustainability 410 assessment proves to be a fundamental process to improve and accelerate the assessment process.
411
Further developments of this study could include the integration of the method with the Building
412
Information Model (BIM), in order to best manage and control building performances during the life
413
of the building itself. The control of agri-food building performances does not concern only the 414 company, because it guarantees a cautious management of production costs, but also the whole 415 community, because it assures the quality of products, food safety and a low environmental impact
416
[28], i.e., it allows pursuing the global sustainability of quality food products.
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